GnRH actions on rat preovulatory follicles are mediated by paracrine EGF-like factors.
Gonadotropin releasing hormone (GnRH) has been shown to mimic the actions of LH/hCG on oocyte maturation and ovulation. Recent studies demonstrated that induction of ovulation by LH/hCG is mediated, at least in part, by transactivation of epidermal growth factor receptors (EGFR) by autocrine/paracrine EGF-like factors activated by metalloproteases. Here we have examined whether the action of GnRH on the preovulatory follicles is exerted through similar mechanisms involving activation of EGFR. The EGFR kinase inhibitor, AG1478, inhibited GnRH-induced oocyte maturation in explanted follicles in vitro. Its inactive analog, AG43, did not affect GnRH-stimulated resumption of meiosis. GnRH, like LH, stimulated transient follicular expression of EGF-like agents, as well as rat cycloxygenase-2 (rCOX-2), rat hyaluronan synthase-2 (rHAS-2), and rat tumor necrosis factor-alpha-stimulated gene 6 (rTSG-6) mRNAs, known ovulatory enzymes. Likewise, GnRH stimulated follicular progesterone synthesis. Conversely AG1478 inhibited all these actions of GnRH. Furthermore, Galardin, a broad-spectrum metalloprotease inhibitor, blocked GnRH-induced oocyte maturation and follicular progesterone synthesis. In conclusion, we have demonstrated that follicular EGF-like factors mediate also the GnRH-stimulation of ovulatory changes, like these of LH/hCG.